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Recently Porras and Dombi showed [1], by performing analytical calculations, that it is possible to freeze or 
to control the variation of the carrier-to-envelope phase (CEP) of propagated few-cycle laser pulses in the 
focal region. These methods consist in changing the variation of the beam's spot size for different spectral 
components at the focusing element and/or placing a dispersive slab (or medium) in the way of the propagating 
pulse. 

We developed a numerical method to calculate the electric field of the laser in these special configurations, 
which allowed us to simulate high-order harmonic generation (HHG) and perform phase-matching (PM) 
calculations for different types of CEP variations of the input pulse. The fundamental pulse at 800 nm 
wavelength has a FWHM of 5 fs and peak intensity not exceeding 0.4 PW/cm2. HHG is assumed to take place 
in neon at low pressure (< 40 Torr) and the interaction medium is placed close to the focal region of the pulse. 
Under these conditions ionization rate remains low during HHG, thus in the PM calculations we do not take 
into account the dispersion due to plasma contribution and neutrals. We assume that the electric field is not 
perturbed during propagation and we perform PM calculations for different harmonic orders in the whole 
interaction region. 

We will present the effect of different CEP variations of the fundamental pulse on the high-harmonic 
spectra and will explore the possibilities to obtain strong coherent HH radiation under favorable PM 
conditions. 

References 
[1] M. A. Porras and P. Dombi, Optics Express 17, 19424 (2009) 

P l l . 
Dissipative light-bullets in the filamentation of femtosecond pulses 

Miguel A. Porras'. Isabel Gonzalo2 

'Departamento de Ftsica Aplicada, Universidad Politecnica de Madrid,. Rios Rosas 21, 28003 Madrid, Spain 
2Departamento de Optica, Universidad Complutense de Madrid, Ciudad Universitaria s/n, 28040 Madrid, Spain 

With the growing interest in filamentation in solid and liquid media, the regime of filamentation with anomalous 
dispersion is receiving more attention [1, 2]. In this work we show that basics aspects of the filament dynamics 
in this regime can be explained in terms of a novel type of light-bullet, which is not of solitary or of conical 
types, but a wave-packet that maximizes the energy dissipation into the medium while remaining localized and 
stationary in propagation. 

We first show that a nonlinear optical medium at a given carrier wave length at which dispersion is anomalous, 
supports "dissipative" light-bullets, i.e., waves localized in space and time and that propagate without change 
as a result of a balance between nonlinear compression and nonlinear absorption. Among them, the particular 
dissipative light-bullet with the highest possible dissipation is unique in a given medium, in the sense that all its 
properties are fixed by the properties of the medium at the carrier wave length. In this light-bullet, self-focusing 
continuously transports energy towards the pulse center by an amount that just compensates for the nonlinear 
losses. Figure 1(a) shows the radial profiles of the dissipative light-bullets that maximizes energy dissipation for 
several orders of multi-photon absorption responsible for the nonlinear losses. 
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We have also found that this dissipative light-bullet tends to be spontaneously formed in the filamentary 
dynamics in media with anomalous dispersion. Figure 1(b) shows the peak intensity, the total energy 
and losses of a pulse that undergoes self-focusing and filamentation in an ideal medium with only Kerr 
nonlinearity and multi-photon absorption. This simple model reproduces the particularly long filament 
"segments" and the "burst" observed in experiments and in more accurate simulations. [1,2] The peak 
intensity in the filament is identical to that of the dissipative light-bullet with maximum dissipation, and the 
initial Gaussian radial profile is seen to transform gradually [Fig. 1(c)] into that of the dissipative light-bullet 
of maximum dissipation. 

normalized radius 

Fig. 1 (a) Spatiotemporai radial profiles of the most dissipative light-bullets in media with K-phototi absorption, (b) Peak 
intensity (solid curve), energy (dashed curve) and losses (dotted curve) upon self-focusing of a Gaussian pulse of width 0.011 cm 
(duration 44.5 fs) at 1550 nm and with 50 times the critical power for self-focusing infused silica, modelled as a medium with 
only Kerr nonlinearity and nonlinear losses (K=10). (c) Radial intensity profiles of the pulse (solid) approaching the radial profile 
of the most dissipative light-bullet (dotted) upon self-focusing. 

Dissipative light-bullets then provide an alternative explanation to filament dynamics in media with anomalous 
dispersion and relevant nonlinear losses, which does not involve the problematic concepts of multidimensional 
solitons or of conical waves. 
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Generation of harmonic radiation is an important subject of laser plasma interaction and attracts great 
attention due to a wide range of applications [1]. It has been seen that intense electromagnetic and quasi-static 
transverse magnetic fields are generated in laser plasma interaction [2]. An extremely intense magnetic field 
(up to hundreds of MG) has been observed by experimental measurements in interaction of short laser pulses 
with plasma [3], These self-generated or applied magnetic fields affect the propagation of the laser pulses [4]. 
In most laser interactions with homogeneous plasma, odd harmonics of laser frequency are generated [5], 
In this paper, we point out the possibility of even harmonics generation when a linearly polarized laser beam 
propagates in homogeneous plasma in the presence of a transverse magnetic field. It is shown that applying 
external field induces a transverse current density oscillating twice of the laser field which leds to generation 
of second harmonic radiation. This current density is derived using the perturbation method, and the steady 
state amplitude of the second harmonic obtained by solution of the wave equation. By the same procedure the 
current density and then the steady state amplitude of higher order harmonics are calculated. The efficiency of 
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